Neurochemical classification of enteric neurons in the guinea-pig distal colon.
Previous studies have identified the chemistries, shapes, projections and electrophysiological characteristics of several populations of neurons in the distal colon of the guinea-pig but it is unknown how these characteristics correlate to define the classes of neurons present. We have used double-label immunohistochemical techniques to identify neurochemically distinct subgroups of enteric neurons in this region. On the basis of colocalisation of neurochemical markers and knowledge gained from previous studies of neural projections, 17 classes of neurons were identified. The myenteric plexus contained the cell bodies of 13 distinct types of neurons. Four classes of descending interneurons and three classes of ascending interneurons were identified, together with inhibitory and excitatory motor neurons to both the circular and longitudinal muscle layers. Dogiel type II neurons, which are presumed to be intrinsic primary afferent neurons, were located in myenteric and submucosal ganglia; they were all immunoreactive for choline acetyltransferase and often calbindin and tachykinins. Three classes of secretomotor neurons with cell bodies in submucosal ganglia were defined. Two of these classes were immunoreactive for choline acetyltransferase and the other class was immunoreactive for both vasoactive intestinal peptide and nitric oxide synthase. Some of the secretomotor neurons probably also have a vasomotor function. The neural subtypes defined in the present study are similar in many respects to those found in the small intestine, although differences are evident, especially in populations of interneurons. These differences presumably reflect the differing physiological roles of the two intestinal regions.